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ABSTRACT

ds® = g, dx" dx"®

dimensions. The 5-dimensional coordiante systemis made of one time, 3-spatial and one background

We present some properties of the metric and Einstein tensor ~AB in 5-

(txX.¢)
component, i.e. . the object in that reference frame will experience a force. Such reference
frames are termed as non-inertial reference frames, and the Mach's principle is well satisfied. Hence, we

have explored some of the features of the metric and Einstein tensor — AB in 5-dimensions.
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new theory of gravity based on the Mach's principle.
INTRODUCTION In this report we have presented some properties of

) ) ) ) the metric and Einstein tensor GAB in 5-
Newtonian gravity may provide a very suitable

description of gravity for week gravitational field, dimensions.

and not time varying. Several new theories are

METHOD

postulated to explain the galactic rotation curves

without any form of dark matter such as (Milgrom
1983), (Milgrom 2011). But it violates many other The Metric and Some Properties in 5-dimensions:
physical laws including the law of momentum

conservation. On the other hand, theories like Let us consider the 5-dimensional coordinate system
modified gravity i.e. (Moffat 2006), (Brownstein and
Moffat 2006), (Moffat and Toth 2008). Though,

these theories explain many observational

which is composed of one time, 3-spatial and one

i
background component i.e. (t,X ’é) The line

phenomena without any form of dark matter, but element reads as
they may not taken seriously. (Das 2012) proposed
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ds® = g,,dx"dx®

where gAB is the 5-dimensional metric. The

indices A,B,C ..... run from 0 to 4. The indices
aaﬂ,ﬂ/ .......... run from 0 to 3 and indices
l, J, k ....... i.e. spatial indices run from 1 to 3. The

fifth dimension é as a space-like coordinate. The

line element remains invariant under any

deformatioin of gAB .

g Oup + KzgazAaAﬂ KpA,
AB K@ZAﬂ (DZ

and

gaﬂ _KAa
dr T ks iZ+K2A“Aﬂ ’
¢
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If all the 9A4 are constants then one may

expect to obtain the 4-dimensional general theory of
relativity, and along fifth dimension, the metric will

remain flat. Again, if gA4 are not constant and are

i
functions of (t, X sé) then there will be some

contribution in the 4-dimension at curvature tensor
from the fifth dimension. The 5-dimensional metric

gAB in 4+1 dimensional form reads

(2)

(3)

where ga/g is a 4-dimensional metric, Aa as a 4-dimensional vector and @ as a scalar.

The 5-dimensional Einstein tensor projects itself in the 4-dimensional space. In view of GAB

= 01 and egs. (2)

and (3) and also using Kaluza-Klein technique without making the fifth dimension compactified, one obtains

= K?p® (1
=513

o 30%p
VF, =—7 F,+Q,

Dgp—K(p F,F?+U
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where

and Paﬁ ) Qﬂ and U be the terms containing the

derivatives of the metric with respect to 5 .

It is obvious that left hand side of eq. (4) is a tensor
and so the entire right hand side is also a tensor in 4-
dimensions, but the individual terms are not tensor.
One of the nice feature of eq. (4) is that left hand
side is same as the Einstein tensor in general theory
of relativity. It shows that the fifth dimension may
curve the spacetime in view of Mach's principle.

CONCLUSION
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(7)

frame will experience a force. Such reference frames
are termed as non-inertial reference frames, and the
Mach's principle is well satisfied. Hence, we have
explored some of the features of the metric and

Einstein tensor GAB in 5-dimensions.
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